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Abstract 
Sustainable mobility takes into account a broader approach than sustainable transport as it is a concept integrating realization of 
the needs of stakeholders by using remote access to the properties of desired goods and services. It realizes the need to minimize 
the negative impact on the environment. Sustainable mobility remains one of the most important subject and challenge influencing 
European competitiveness. Transport activities apply to micro and macroeconomic issues, moving between and across various 
sectors, is still the highest of global logistics costs. By using cloud computing model in mobility and transportation management 
systems managers can gain reduction of the total cost of provided services for residents; more agility, flexibility, and elasticity; 
quick and cost-efficient reaction to less-predictable events and changing customer (or other stakeholders) requirements; risk 
reduction, globally accessible services, easy and fast implementation and strong support for sustainable development. The use of 
cloud computing in sustainable mobility is than mobility of people and cargos with respect to energy, environment, safety and 
security as well as socio-economic issues by giving access to real-time data, elasticized, fast reaction to the events and their negative 
consequences in available, efficient and affordable manner to all interested stakeholders. Cloud computing has already been noticed 
by European Union and exists in different acts and regulations’ recommendations, but it is definitely insufficiently analyzed and, 
most important, implemented in the mobility and transportation aspects. 
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1. Introduction 
Mobility of people and goods with respect to energy, environment, safety and security as well as socio-economic 
issues – sustainable mobility – remains one of the most important subject and challenge influencing European 
competitiveness. Transport activities apply to micro and macroeconomic issues, moving between and across various 
sectors, remain the highest of global logistics costs.  
There is a need to look at transport and mobility in the holistic view, but simultaneously having in mind different 
stakeholders’ perspective. They all represent important objectives and should not be ignored. At the same time they 
have similar expectations related to cost reduction, efficiency and improvement or reduction of the impact of pollution 
on the environment. Therefore the sought solution should be interoperable and easy to access. Understood in this way 
as an innovation, cloud computing is a solution that addresses the problems facing the modern transport both in terms 
of individuals or companies and market sectors, countries, regions or European Union as an important regulator 
influencing European competitiveness by shaping its transport rules. 
By using cloud computing model in mobility and transportation management systems managers can gain reduction 
of the total cost of provided services for residents; more agility, flexibility, and elasticity; quick and cost-efficient 
reaction to less-predictable events and changing customer (or other stakeholders) requirements; risk reduction, 
globally accessible services, easy and fast implementation and strong support for sustainable development. 
Cloud computing has already been noticed by European Union and exists in different acts and regulations’ 
recommendations, but it is definitely insufficiently analyzed and, most important, implemented in the mobility and 
transportation aspects. Especially in the holistic, cross sector and stakeholders perspective providing the highest level 
of energy efficiency, reliability and safety with limited resources utilization. The aim of the paper is to present cloud 
computing contribution to sustainable mobility by analyzing its potential and a review of existing researches. 
2. Mobility challenges 
Mobility, according to British Dictionary, means to be able to move, “capacity for motion” (from Old French 
mobilité: “changeableness, inconsistency, fickleness”; from Latin mobilitatem: “activity, speed”). Mobility 
corresponds with transport since both terms concern physical movement on a chosen path with chosen mode.  
Globalization process makes mobility of people and goods fast growing area that is changing the existing relations 
of purchasing power, influencing the level of economic development and facilitating access to knowledge worldwide. 
Transport and mobility helps connecting demands and supplies meeting the needs of customers in different parts of 
the world. They help developing new opportunities by directly and indirectly new jobs’ creation and reducing 
shortages in the less developed areas. In conjunction with a well-organized, optimal distribution systems and smart 
supply chains management are able to increase wealth and prosperity. 
At the same time transport and mobility bring global challenges e.g. with rapid urbanization, labor migration or the 
spread of terrorism without common – worldwide institution controlling and regulating these threats. Additionally 
mobility and transport activities give rise to environmental negative impacts – the transport sector is a large and 
growing emitter of Greenhouse Gases (GHGs) responsible for 14% of global emissions, IEA (2004) – and accidents 
as transport external costs that in contrast to the benefits, are generally not borne by the transport services providers 
or users. 
What is more important transport is a typical part of logistics activities that coexists are interdependent and strongly 
conditional on different decision on companies’ strategies that mostly compete on customers’ service elements e.g. 
time of delivery (just-in-time deliveries), price or service tailoring, that could mean more direct deliveries to a single 
client. Transport is also the highest costs in total logistics costs’ structure. Additionally there are a number of different 
types of companies involved in the logistics industry, including logistics service providers (LSP) – those that help 
clients integrate their supply chain, provide warehousing, transport and IT services and make deliveries or distribution. 
It’s a rapidly expanding market: logistics activities are predicted to grow by 23% between 2002 and 2020, representing 
18% of European GHG emissions in 2020. The majority of logistics emissions come from transport and storage, The 
Climate Group (2008).  
Simultaneously, within tools stimulating globalization process information and communication technology (ICT) 
is one of the most impacting on almost all of the sectors and fields of human life. There is probably no scientific or 
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business discipline without influence of ICT features. Its benefits are also evident in the areas of transport and 
mobility – precisely – in any aspects connected with these subjects. Obviously there are also obstacles causing serious 
problems to fully exploitation of the technology potential in transport and mobility capabilities e.g. security of data or 
lack of systems’ interoperability. 
According to the Climate Group, smart logistics technology might help adaptation on energy efficiency measures, 
but there are still many hurdles e.g.: European road freight market is fragmented, which creates natural inefficiencies 
and hampers capital investment in energy efficiency technologies; logistics operators and service providers tend to 
take a short-term approach to investment in improving efficiency; the existing infrastructure is outdated, making it 
hard for wholesale changes to be implemented; lack of industry standards prevents interoperability between the many 
different systems that currently exist within the logistics industry; anti-competition regulations often prevent 
cooperation between companies; e.g. major supermarkets in the UK can’t work together to create a shared logistics 
chain, The Climate Group (2008). 
It is also important to underline the Political Guidelines issued by President of European Commission for  
2014–2019, Junkers (2014), define “Jobs, Growth and Investment” and “A Connected Digital Single Market” as the 
two first priorities for the EU with a view to foster growth, competiveness, investments, jobs and the internal market. 
It is estimated that the creation of a digital single market could generate up to €415 billion per year of additional 
growth and hundreds of thousands of new jobs (http://ec.europa.eu/priorities/digital-single-market/index_en.htm). 
Enhancing the use of digital technologies and online services is therefore a priority task and a cross-cutting policy 
covering all sectors of the economy and of the public sector. 
According to Digital Transport and Logistics Forum (DTLF) there are challenges hindering exploitation of the 
potential of the available data supporting the development of transport and mobility among EU countries. There are 
the following obstacles, DTLF (2015): 
x Repeated data submission into different systems because of a mosaic of non-interoperable standards. 
x Lack of interconnected systems and insufficient confidence in the protection of sensitive data. 
x E-transport documents are not being recognized by authorities, banks, insurances. 
x Lack of a critical mass of stakeholders sharing data and exploring new business opportunities. 
Those particular obstacles are transitional problems and will be probably resolved soon. Nevertheless ICT usage 
in mobility can create win-win situation for the most or for all of the mobility stakeholders. But since the subject 
concerns almost all of the population, and therefore many stakeholders’ groups, it is complex and difficult for quick 
implementation that satisfy all involved parties. The common denominator between these groups may be the concept 
of sustainability, which in the case of mobility and transportation is of particular importance but often associated with 
tradeoff problem. 
3.  Sustainability and sustainable mobility 
According to Zietsman et al. (2011), sustainability encompasses a holistic consideration of economic, social, and 
environmental progress with a long-term perspective, in both a present (intragenerational) and future 
(intergenerational) context. The principle of equity is viewed as reinforcing each of the sustainability dimensions. 
World Commission on Environment and Development (WCED) defined sustainable development as “development 
that meets the needs of the present without compromising the ability of future generations to meet their own needs”, 
WCED (1987).  
Sustainable transportation whereas means “A sustainable transport system [that is] defined as one that (1) allows 
the basic access and development needs of individuals, companies, and society [stakeholders] to be met safely and in 
a manner consistent with human and ecosystem health and promotes equity within and between successive 
generations; (2) is affordable, operates fairly and efficiently, offers a choice of transport mode, and supports 
a competitive economy, as well as balanced regional development; and (3) limits emissions and waste within the 
planet’s ability to absorb them, uses renewable resources at or below their rates of generation, and uses nonrenewable 
resources at or below the rates of development of renewable substitutes, while minimizing the impact on the use of 
land and the generation of noise”, European Union Council of Ministers for Transport and Telecommunications 
(2001). 
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From 2000 to 2004 12 leading international automotive and energy companies have been worked together to 
consider how global mobility patterns might evolve in the period to 2030 and beyond, what strategies exist to influence 
this evolution in ways that might make transport more sustainable, and what is required to enable these strategies to 
succeed. According to the resulting report, “Mobility 2030: Meeting the Challenges to Sustainability” the way people 
and goods are transported today will not be sustainable if then trends continue. It considered that the long term success 
of each of the companies that had participated in this project depended on finding ways to make mobility sustainable 
and concludes that with sufficient commitment by society, mobility can indeed be made sustainable. By “sustainable 
mobility” authors of the project mean “the ability to meet the needs of society to move freely, gain aces, communicate, 
trade and establish relationships without sacrificing other essential human or ecological values today or in the future.” 
Seven goals are proposed by Mobility 2030 that, if achieved, would improve the prospects for sustainable mobility 
substantially. The goals are, World Business Council for Sustainable Development (2004): (1) Reduce conventional 
emissions from transport so that they do not constitute a significant public health concern anywhere in the world. 
(2) Limit GHG emissions from transport to sustainable levels. (3) Reduce significantly the number of transport-related 
deaths and injuries worldwide. (4) Reduce transport-related noise. (5) Mitigate traffic congestion. (6) Narrow 
“mobility divides” that exist within all countries and between the richest and poorest countries. (7) Improve mobility 
opportunities for the general population in developed and developing societies. 
Considering sustainable mobility in the context of sustainable transport one can assume that it concerns affordable 
access (to valuable for stakeholder dispersed resources) with minimizing negative impact on the environment. 
Sustainable mobility is than mobility of people and cargos with respect to energy, environment, safety and 
security as well as socio-economic issues. It is important to search for adequate solutions to support the development 
of sustainable mobility on a global scale in a holistic way. 
4. Sustainable mobility support 
The ICT sector is one of those that are able to help reaching climate goals by innovating solutions to mitigate GHG 
emissions and increase energy efficiency. Technologies that enable smart grids, zero emissions buildings, and more 
efficient transport systems are central to efforts to combat climate change on a global scale. The examples of 
innovative or novel solutions provided by ICT sector for other subsectors are presented on Fig. 1., Greenpeace 
International, (2010). 
 
Fig. 1. Examples of ICT influence on other subsectors. 
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As mentioned, the majority of logistics emissions come from transport and storage. According to the Climate Group 
“smart logistics” is comprising a range of software and hardware tools that monitor, that optimize and manage 
operations, which helps reduce the storage needed for inventory, fuel consumption, kilometers driven and frequency 
of vehicles travelling empty or partially loaded. Optimizing logistics activates by using ICT solutions could result in 
a 16% reduction in transport emissions and a 27% reduction in storage emissions globally. According to the Climate 
Group ICT-driven applications across logistics could achieve a reduction in total global emissions of 1.52 GtCO2e for 
business as usual (BAU) scenario in 2020. Detailed analyses are presented on Fig. 2. The Climate Group (2008). 
The role of ICT in smart logistics activities is divided for three phases with assigned objectives and methods of 
operation. There are number of specific technologies that could already enable more efficient logistics, e.g.:  
1. Phase – Standardize, monitor and account: tag and track inventory, stock and other items throughout the 
supply chain, track local terrain and information for understanding of optimal routes; information systems to 
provide the driver with real time information about the vehicle’s efficiency and behavior. Technologies and 
services: radio frequency identification (RFID) for asset tracking; geographical information systems (GIS) to 
combine sensing with geographical terrain; data recorders for vehicles; onboard driver information and data 
logging; real time fleet tracking; Global Positioning Systems (GPS). 
2. Phase – Rethink: increase communication between devices and between logistics providers and suppliers; 
optimize and control inventory to reduce vehicle miles in delivery or returning stock to the manufacturer; 
model and optimize distribution network design throughout supply chain design; conduct stock repair tasks on 
behalf of the manufacturer; manage day to day operations with real time data; track efficiency against business 
performance. Technologies and services: broadband networks; messaging platforms enable notifications 
between system components; telematics; supply chain design and modelling software; real time route 
optimization (RTRO) software; collaborative planning, forecasting and replenishment (CPFR) systems; 
installed base management platforms; vendor managed repair (VMR) platforms; also known as maintenance, 
repair and operating (MRO); business and operational support systems (BSS) (OSS). 
3. Phase – Transform: vehicle and load management systems to identify unused capacity within the supply 
chain; reverse logistics to allow the back-loading of vehicles on the network and for the return of 
unsold/damaged goods to the supplier; apply systems thinking from production to consumer to end of life. 
Technologies and services: CO2e emissions tracking platforms; electronic freight exchanges (EFX) to allow 
for the “auction” of spare space on vehicles; reverse logistics platforms; protocols for system interoperability; 
CO2e route optimization standards and software; e-commerce and other e-services. 
Fig. 2. Smart logistics – the global impact in 2020. 
4075 Katarzyna Nowicka /  Transportation Research Procedia  14 ( 2016 )  4070 – 4079 
Concentrating on transportation subsector problems one can assume that sustainable mobility stimulation is 
connected with research and development of new solutions helping support sustainability with particular emphasis on 
physical transport. Innovations play a crucial role in this field. They can be developed either in the area of 
biodegradable fuel and replacing traditional fuel for less harmful to the environment or by the searching for solutions 
of new modes of transport and transport management techniques and competences of decision makers. Additionally 
the holistic approach can be implemented to understand transport as a part of wider spectrum of logistics activities 
within global supply chain.  
As marked, in this context one of the most interesting solutions helping in solving sustainable mobility problems 
is ICT usage. According to the Climate Group (2008), there are a number of current technologies and strategies that 
could improve the efficiency of logistics. These include: integrating systems across the supply chain to allow sharing 
of information between planning and execution to provide visibility across the system; calculating and monitoring the 
carbon footprint across the region through ICT solutions; developing a common protocol for freight exchange to allow 
small players to exchange freight and maximize load; or allowing exceptions to anti-cooperation laws in areas where 
significant efficiency gains are possible. 
According to DTLF potential advantages of wider use of ICT and available data are the following, DTLF (2015): 
(1) Optimized choice of transport services: Shippers and freight forwarders could have more elements to choose the 
transport service which is better suited to their needs thanks to online platforms listing available services in all modes. 
They would also be able to bill consignees more quickly, thanks to real-time confirmation of goods delivery. (2) Better 
transport management: Freight forwarders and transport operators could optimize transport management with the 
support of real-time information on delays or incidents, for instance by rerouting the goods towards another transport 
mode. First studies estimate that tracking and tracing goods could reduce costs by € 4.3 billion over the period from 
2012 to 2027, in Europe. (3) Reduced administrative cost of compliance: Stakeholders would be able to handle all 
administrative tasks online instead of filling in paper documents. For example in the air sector, the World Economic 
Forum (WEF) estimates benefits of moving from paper to electronic documents up to $12 billion per year. LSP could 
introduce their information only once, and the data could then be made automatically available to all stakeholders that 
they choose. Controls as well as tolling of trucks thanks a remote access to trucks on-board systems while these are 
moving could reduce unnecessary stop times. (4) Reduced warehousing costs: Factories could optimize inventory 
management and decrease their storage needs (“just-in-time deliveries”) through better predictability of the arrival 
times of goods. (5) Fewer CO2 emissions: Emissions could be reduced thanks to higher load factors and an overall 
efficiency of the whole logistics system (including the infrastructure). Modular loading units in combination with 
tools matching supply and demand of transport capacities could facilitate bundling of shipments in the same vehicle, 
increase vehicles load factors as well as the overall efficiency of the whole logistics system, and thereby cut CO2 
emissions and costs. Today 24% of goods vehicle kms in the EU are running empty and average load factor is 57%. 
(6) Greater safety and enhanced damage prevention of perishables or dangerous goods: Drivers could be helped by 
on-board systems alerting them on dangerous areas. Besides, thanks to “intelligent cargo” informing on goods 
condition (moisture/temperature), safety and damage prevention of perishables/pharmaceuticals/dangerous goods 
could increase. Importantly, any authorities/services involved with handling accidents/emergencies could more easily 
know the content of the goods involved, enabling better and quicker reaction. (7) Improved security: Through more 
and better data on the goods, on vehicles and on security controls already applied to cargo, risk assessments by 
authorities could further improve. This could increase the efficiency of controls and the overall security, and reduce 
the burden on transport service providers. Further, real-time information on vehicles could reduce thefts of trucks and 
their loads (estimated in 2007 at €8.2 billion per year in Europe). (8) Better maintenance of vehicles and infrastructure: 
Needs for maintenance of vehicles and infrastructure could be identified more quickly thanks to information sent by 
vehicles or by infrastructure components.  
However, according to DTLF there are a number of obstacles that prevent the full exploitation of these 
opportunities. Existing systems that handle data are fragmented and rarely interoperable, which complicates sharing 
and pooling of data; a climate of trust is needed for data sharing; e-transport documents are not recognized by all 
stakeholders in the supply chain; and a critical mass of stakeholders sharing data and exploring new business 
opportunities is needed, DTLF (2015). 
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5. Cloud computing 
“Cloud computing is a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of 
configurable computing resources (e.g. networks, servers, storage, applications and services) that can be rapidly 
provisioned and released with minimal management effort or service provider interaction.” (Mell and Grance 2011) 
The user pays only for the actual use of resources (pay-per-use). This means elimination the need to purchase 
a license, or software installation and administration. Computer (or any other device with Internet connection) serves 
as a terminal. Cloud computing model is based on centralization and virtualization of the IT resources. 
The average user does not know in which part of the world servers with information resources are placed. The 
whole of dispersed, but linked to each other, infrastructure provides a configurable set of shared processing re-sources. 
Functionality is understood as a service (creating value added to the user or company) offered by the IT infrastructure. 
(Łapiński and Wyżnikiewicz 2011) Opposite to having own traditional IT infrastructure in cloud computing model it 
is not necessary to purchase and maintain infrastructure against potential increases in demand for computing power 
such as those related to the expected seasonal increase in demand, and short-term interest of the web site (for example 
during marketing campaign). It is based on the concept of creating distributed computing systems. 
There are the following main types of services provided in the cloud (Łapiński and Wyżnikiewicz 2011):  
x Infrastructure as a service (IaaS) – supplier provides to the client access to the hardware and computing power. 
This is a good solution for short-term testing operations that require having oversized power. 
x Platform as a Service (PaaS) – in addition to infrastructure, the user gets access to the operating environment, in 
which own application can be installed and run. 
x Software as a service (SaaS) – the customer gets access to needed software functionality. 
Businesses and other organizations have the ability to choose how to implement the services in the cloud computing 
model between several types of “clouds”. These are: 
x Private cloud – the infrastructure is designed for the exclusive organization, 
x Public Cloud – the infrastructure is owned by a single provider and is targeted to a number of entities or the general 
public, 
x Hybrid Cloud – the infrastructure is a combination of the above. 
The most important from the management point of view of cloud computing model are its essential characteristics 
(Mell and Grance 2011):  
x  On-demand self-service. A consumer can unilaterally provision computing capabilities, such as server time and 
network storage, as needed automatically without requiring human interaction with each service provider.  
x Broad network access. Capabilities are available over the network and accessed through standard mechanisms that 
promote use by heterogeneous thin or thick client platforms (e.g., mobile phones, tablets, laptops, and 
workstations).  
x Resource pooling. The provider’s computing resources are pooled to serve multiple consumers using a multi-tenant 
model, with different physical and virtual resources dynamically assigned and reassigned according to consumer 
demand. There is a sense of location independence in that the customer generally has no control or knowledge over 
the exact location of the provided resources but may be able to specify location at a higher level of abstraction 
(e.g., country, state, or datacenter). Examples of resources include storage, processing, memory, and network 
bandwidth.  
x Rapid elasticity. Capabilities can be elastically provisioned and released, in some cases automatically, to scale 
rapidly outward and inward commensurate with demand. To the consumer, the capabilities available for 
provisioning often appear to be unlimited and can be appropriated in any quantity at any time.  
x Measured service. Cloud systems automatically control and optimize resource use by leveraging a metering 
capability at some level of abstraction appropriate to the type of service (e.g., storage, processing, bandwidth, and 
4077 Katarzyna Nowicka /  Transportation Research Procedia  14 ( 2016 )  4070 – 4079 
active user accounts). Resource usage can be monitored, controlled, and reported, providing transparency for both 
the provider and consumer of the utilized service.  
These characteristics imply a broad range of benefits enterprise and other organizations that adopt cloud computing 
model. These are (Centre for Economics and Business Research, 2010): 
x Reduced IT capital expenditures due to hardware abstraction from users. 
x Reduced spend on IT headcount or more valuable redeployment of staff elsewhere in IT department or elsewhere 
in the business. 
x Rapid access to faster computing capabilities without the need for intervention by the providers of the services 
being accessed and without having to “wait in line” for IT department assistance. 
x Improved IT capacity utilization through pooled resources that serve multiple users, improved business scalability 
in response to client demands through computing capabilities that can be elastically provisioned, that is, increased 
when users wish to scale up and real improved business scalability in response to client demands through 
computing capabilities that can be elastically provisioned (increased when users wish to scale up and released when 
users wish to scale back down). 
x Rapid rollout of onǦdemand resources resulting in faster timeǦtoǦmarket for new goods and services and quicker 
returns on investment. 
x “Pay-per-use” model so that users incur only the costs of the computing capabilities that they need and use. 
x Lower barriers to entry to markets due to reduced fixed costs of entry. 
The benefits of adopting cloud computing can be illustrated by a survey conducted for European Commission 
which shows that as a result of the adoption of cloud computing 80% of organizations reduce costs by 10–20%. Other 
benefits include enhanced mobile working (46%), productivity (41%), standardization (35%), as well as new business 
opportunities (33%) and markets (32%), IDC (2012). As mentioned the unprecedented increase of data flow and 
processing of information over the Internet has a significant environmental impact through energy and water 
consumption, and GHG emissions. Cloud computing can help mitigate these problems thanks to more efficient use of 
hardware and more specifically by building data centres to use low-energy servers and green energy, Greenpeace 
International (2012). Substantial efficiency improvements across the whole economy can be expected from cloud 
adoption by businesses and other organisations, especially SMEs. The cloud could be especially important for small 
businesses in struggling economies or remote and rural regions to tap into markets in more buoyant regions, European 
Commission (2012). 
6. Cloud computing role in sustainable mobility 
“We see cloud as an engine of change and a central ingredient for innovation in Europe” 
Francisco Medeiros, deputy head of unit, software and services, cloud computing at European Commission 
 
Sustainable mobility takes into account a broader approach than sustainable transport as it is a concept integrating 
realization of the needs of stakeholders by using remote access to the properties of desired goods and services. It 
realizes the need to minimize the negative impact on the environment. The primary medium of meeting the needs in 
the concept of sustainable mobility is the internet. It passes information necessary to make the purchasing decision, 
including a preliminary phase, purchase and post-sales. In this situation mobility means capacity for activity without 
physical motion. 
Smaller carbon footprint of cloud computing is a consequence of both improved infrastructure efficiency and 
a reduced need for IT infrastructure to support a given user base. In turn, these primary levers are heavily influenced 
by four key factors: dynamic provisioning, multi-tenancy, server utilization and data center efficiency (expressed by 
power usage effectiveness). Their influence on reduced carbon footprint and cloud benefits are explained on Fig.3., 
Accenture (2010). 
4078   Katarzyna Nowicka /  Transportation Research Procedia  14 ( 2016 )  4070 – 4079 
Fig. 3. Key drivers of cloud computing’s reduced environmental footprint. 
Cloud computing drives the efficiency of IT with unprecedented economies of scale, higher sophistication and 
strong incentives to create ongoing efficiencies and continuous improvement. Additioally, cloud providers spend 
a significant share of their company’s operational expense on IT – much more than an average corporation with its 
own IT department. This circumstance leads to an increased focus on cost and efficiency improvement, driving 
optimization of data center and application performance beyond what many businesses can achieve on their own, 
Accenture (2010). 
Cloud computing supports sustainable mobility in many ways. Looking at the problem in a holistic manner it is 
a solution that help creating and managing flexible business, it gives a possibility to can create common platforms for 
exchange of data between stakeholders giving the potential to conversion of the stocks held in different parts of the 
world to the information thus reducing costs globally reducing transport activities. There is no need to have their own 
IT resources to have an access to its functionality. The ability of business development reduces the negative impact 
on the environment while developing economy and welfare.  
The use of cloud computing in sustainable mobility is than mobility of people and cargos with respect to 
energy, environment, safety and security as well as socio-economic issues by giving access to real-time data, 
elasticized, fast reaction to the events and their negative consequences in available, efficient and affordable 
manner to all interested stakeholders. 
7. Conclusions 
Global people and cargos transport is growing rapidly, as a result of globalisation and global economic growth. 
The logistics of this vast operation (including packaging, transport, storage, consumer purchasing and waste) are 
inherently inefficient. For instance, vehicles often carry little or nothing on return journeys. As environmental 
destruction, fuel costs and taxes rise, the need for more efficient logistics operations, especially transport activities, is 
increasingly important. Additionally logistics efficiency is hampered by fragmentation in the market, which makes it 
difficult to coordinate across the sector to achieve economies of scale. 
As negative events proceeds LPS will accelerate their adoption of ICT-based energy efficiency solutions, which 
will have a huge impact on reducing their emissions – up to 225 MtCO2e by 2020, 27% less than BAU. The value of 
the potential savings through more efficient commercial road transport alone (161 MtCO2e) is estimated to be up to 
€33 billion ($52 billion) in Europe. Improving the efficiency of logistics globally is a much larger opportunity. With 
emissions reductions potential of around 1.52 GtCO2e and assuming a carbon price of €20 ($31.5)/tCO2e, this could 
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be worth as much as €280 billion ($441.7 billion), of which €251 billion ($395.9 billion) is from energy savings and 
€29 billion ($45.7 billion) from carbon costs, The Climate Group (2008). 
Cloud computing meets these challenges by achieving economies of scale by centralizing computing power and 
improving access to variable capacity at a more affordable cost. Cloud computing has enormous potential to transform 
the world of IT – reducing costs, improving efficiency and business agility, and contributing to a more sustainable 
world. Accenture study conducted in 2010 confirms that cloud computing can reduce carbon emissions by 30 to 90% 
for major business applications today and that future energy savings are likely as cloud computing continues to evolve. 
Companies that adopt cloud computing will accrue the inherent business benefits of this technology, and will also 
play a crucial role in making IT more sustainable by significantly reducing energy consumption, Accenture (2010). 
According to European Commision the market for cloud-based services is on the rise, however trust-related risks 
may hamper this growth. Building trust is crucial in unlocking the full economic potential of cloud computing, which 
is estimated to add €940 bilion to the EU GDP by 2020 and create 400,000 new SMEs and approximately 3.4 million 
of new jobs. Europe lags behind in cloud computing, in particular the supply of cloud computing services is mainly 
foreign-owned. The EU needs to step up its position, particularly by exploiting fast growth in private cloud markets 
in key business sectors, http://ec.europa.eu/dgs/connect/en/content/software-services-cloud-european-cloud-
-computing-strategy. 
The use of cloud computing in sustainable mobility is than mobility of people and cargos with respect to energy, 
environment, safety and security as well as socio-economic issues by giving access to real-time data, elasticized, fast 
reaction to the events and their negative consequences in available, efficient and affordable manner to all interested 
stakeholders. 
Sustainable mobility based on cloud computing can cummulate benefits of ICT impementation supporting 
economical growth with limited negative impact on environment and social aspects important for transport 
stakeholders in Europe creating innovative solution for tomorrow’s European mobility and on a global level. 
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